Abstract
Introduction
Magnesium hydroxide is the magnesium compound mostly used as flame-retardant in organic polymeric materials 1 . It can be found naturally as the mineral called brucite, or can be produced from the hydration of magnesium oxide 2 . The process of magnesium oxide hydration should be carefully controlled so as to obtain a high quality product with the desired properties. Rapid hydration of magnesia will result in the formation of relatively big hydroxide aggregates consisting of submicroscopic crystallites with a very high surface area-particle morphology which is totally unacceptable for certain applications 3 .
Feitknecht and Braun 4 synthesized magnesium hydroxide by the hydration of magnesium oxide in water vapour and the following reaction mechanism was proposed:
(1) Water vapour is physically adsorbed to form a liquid layer on the surface of the solid,
the water reacts with the MgO to form a surface layer of magnesium hydroxide, . Filippou 3 studied the kinetics of MgO hydration in diluted magnesium acetate solutions and found that a high-quality magnesium hydroxide can be produced. They also suggested that the hydration process is a dissolution-precipitation process controlled by the dissolution of MgO. Their proposed mechanism for hydration in the presence of acetate ions is as follows:
(1) Magnesium acetate dissociation: 
Experimental Materials
All chemicals used were of analytical grade, with the exception of solid magnesia (MgO) and the distilled water that was used for solutions. The magnesia used in this investigation was obtained from the calcination of highly reactive magnesia (caustic or light burned magnesia) in an electric X-ray powder diffraction analyses were done on an automated Siemens D-501 spectrometer with a 40-position sample changer and monochromated Cu Kα radiation. The samples were prepared using standard Siemens sample holders and the powdered samples were pressed into the holder using a glass slide.
A Nova 1000e Surface Area and Pore Size Analyzer, using nitrogen gas as the adsorbent, was used to determine the surface areas of both MgO and the products
Citric acid reactivity test
The reactivity of the magnesium oxide samples used in this investigation was determined by the industrially used citric acid reactivity test. In this test, 100 ml of a 0.4 N citric acid solution with 5 drops of phenolphthalein indicator is added to 2.0 g of powdered magnesium oxide. The mixture is shaken until the colour changes from white to pink. The time in seconds needed to neutralize the acid completely is then reported as the citric acid reactivity.
Hydration procedure
The following procedure was followed to study the influence of each hydrating agent on the hydration of magnesium oxide.
A 35.0 g sample of magnesia (as obtained from the supplier) was calcined at 1200 o C for 1 hour.
The sample was allowed to cool to room temperature. It was hand ground in a porcelain mortar and pestle to break the large lumps and then milled for 30 seconds with an Ika electric mill. The sample was then sieved for 5 minutes to a particle size of less than 75 µm with an Electromagnetic
Sieve Shaker EMS-8. To hydrate the MgO, 10 g of the calcined sample was stirred at a constant rate of 250 rpm in a 100 ml of a 0. Instruments. The stirrer was stopped at 25 minutes to allow the solids to settle for better filterability.
At the end of each experiment, the slurry was vacuum filtered. The solids remaining in the filter, consisting of reagent MgO and produced magnesium hydroxide, were washed two times with 50 ml water, dried at 200 o C for 2 hours and then hand ground with a porcelain mortar and pestle. The degree of hydration was determined by TG analysis.
Results and discussion

XRF and XRD
The chemical analysis of calcined magnesium oxide, as determined by XRF, is shown in Table 1 .
The chemical analysis shows that the calcined magnesium oxide consisted mainly of crystalline magnesium oxide. The calcined MgO contains 95 % wt MgO and it was considered a relatively pure mineral. XRD analysis confirmed that the calcined MgO consisted mainly of periclase with a small amount of SiO 2.
XRD spectra of the prducts after hydration at 80 o C indicated that the phases present after hydration were mainly Mg(OH) 2 and unreacted MgO, while small amounts of magnesite and quartz could also be observed. 
Variation of degree of hydration with hydration temperature and hydrating agents
Variation of pH with hydration temperatures and hydrating agents
Conclusions
From the results and the literature, it seems that the mechanism of MgO hydration in different hydrating solution is complex, and depends on the hydrating solution and its pH 
